Intercalation of anthracyclines into living cell DNA analyzed by flow cytometry.
Anthracyclines (ANT) are used in the treatment of leukemia and other cancers. These drugs have been shown to intercalate between the strands of DNA. In the present study, we show that the amount of ANT intercalated into DNA can be determined by measuring the fluorescence resonance energy transfer (FRET) between Hoechst 33342 (H33342) and ANT bound to DNA. The transfer efficiency was found to depend on the amount of disposable ANT but was independent of the amount of H33342 bound to DNA over a wide range of H33342 concentrations. The method was adapted for flow cytometric measurement of FRET in whole living cells and was used to evaluate the degree of intercalation of daunorubicin (DAU) and idarubicine (IDA) into DAU-sensitive and DAU-resistant leukemic cell lines. ANT intercalation into DNA was affected by factors which modify the intracytoplasmic concentration of ANT, and it was shown that the action of ANT and the resistance to ANT could not be attributed solely to the intercalative effect of the drugs. The method has advantages over previously described methods and represents a useful complementary tool in studies on the mode of action of ANT and the mechanisms of chemoresistance.